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DETAILED ACTION 

1. Claims 1-12 and 14-20 are presented for examination. Claim 13 is cancelled. 

2. Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. 

Response to Declaration Under 37 CFR § 1.132 

3 . The declaration under 37 CFR 1.132 filed September 8, 20 1 0 is sufficient to overcome 
the rejection of claims 1-12 and 14-20 based upon the showing that the temperature of 
volatilization of ethyl cellulose is not below the sintering temperature of nanoparticle silver, as 
had been asserted by the examiner. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

5. Claims 8, 1 1, and 18-19 recites the limitation "the step" in the first lines. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §103 

6. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

7. Claims 1-12 and 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kodas et al (US 2003/0,108,664). 

COMPOSITION 

a. Regarding claim 1, Kodas teaches a composition for use in fabricating electronic 
features (abstract) such as under bump metallization (]|0349, wherein under bump 
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metallization is "for forming an interconnect which performs at least one of 
mechanically, thermally or electrically connecting a device to a substrate"), comprising a 
conductive metal or metal alloy powder fl|0049, wherein the metal may include silver, 
palladium, gold, and platinum), composed of a plurality of nanoparticles; a dispersant 
associated with particles of the metal or metal alloy powder, said dispersant being present 
in sufficient quantity to reduce or prevent agglomeration of said particles of the metal or 
metal alloy powder (^[0132); and a binder that vaporizes having a temperature of 
volatilization below the sintering temperature of said metal or metal alloy powder 
flflfO 128-29, including wax and PVA, which have a vaporization temperature below the 
sintering temperature of silver, as admitted by the applicants in ^0027 of the instant 
specification). 

While Kodas does not expressly teach the particle size being 500 nm or less, it 
teaches a plurality of nanoparticles with an average size of not greater than about 100 nm 
(^|0048), which is entirely within the instantly claimed range of 500 nm or less. As a 
result, it would have been obvious to a person of ordinary skill at the time of the 
invention to use particles with a particle size within the instantly claimed range of 500 
nm or less, since Kodas teaches a range of particles that is entirely within the instantly 
claimed range. 

b. Regarding claim 2, Kodas teaches the composition of claim 1, wherein the 
particle size is "not greater than about 100 nanometers" (](0049, which overlaps the 
instantly claimed range of 100 nm or less). 
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c. Regarding claim 3, Kodas teaches the composition of claim 1 , wherein the metal 
may include silver, palladium, gold, and platinum (1(0049). 

d. Regarding claim 4, Kodas teaches the composition of claim I, wherein the 
dispersant is a fatty acid (1(0109, wherein the term "solvent" or "dispersant" itself does not 
patentably distinguish the instant invention from the prior art). 

e. Regarding claim 5, Kodas teaches the composition of claim 1, wherein the binder 
is a polymeric material (1(0129, e.g. polyvinyl acetals). 

f. Regarding claim 6, Kodas teaches the composition of claim 1 , further comprising 
a viscosity adjusting component (lfl[ 0039 and 0131, wherein polyamic acid may be added 
to increase viscosity). 

METHOD 

g. Regarding independent claim 7, Kodas teaches a method of fabricating electronic 
features (1(0003) such as under bump metallization (1(0349, which "performs at least one 
of mechanically, thermally, or electrically connecting a device to a substrate" and 
"positioned on contacts on the device and the substrate and sandwiched therebetween"), 
comprising step of: sintering (1(0061) conductive metal or metal alloy particles (1(0049, 
wherein the metal may include silver, palladium, gold, and platinum), where said low 
temperature processing is expected to form a conductive metal or metal alloy layer from 
said metal or metal alloy particles which performs one or more of mechanically, 
thermally, or electrically interconnecting the device and the substrate (see supra) and 
wherein said metal or metal alloy, prior to said step of sintering, is present in the form of 
a paste (1(0039, teaching one embodiment is a conductive paste) which comprises a 
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dispersant associated with the metal or metal alloy particles, said dispersant being present 
in sufficient quantity to reduce or prevent agglomeration of said metal or metal alloy 
particles (1(0132); and a binder having a temperature of volatilization below the sintering 
temperature of said metal or metal alloy particles. (IfflO 128-29, including wax and PVA, 
which have a vaporization temperature below the sintering temperature of silver, as 
admitted by the applicants in 1(0027 of the instant specification). 

While Kodas does not expressly teach the particle size being 500 nm or less, it 
teaches a plurality of nanoparticles with an average size of not greater than about 100 nm 
(1(0048), which is entirely within the instantly claimed range of 500 nm or less. As a 
result, it would have been obvious to a person of ordinary skill at the time of the 
invention to use particles with a particle size within the instantly claimed range of 500 
nm or less, since Kodas teaches a range of particles that is entirely within the instantly 
claimed range. 

h. Regarding claim 8, Kodas teaches the method of claim 7, to fabricate electronic 
features such as under bump metallization (1)0349, meeting the limitation, "the step of 
depositing on at least one electrical contact of at least one of the device and the substrate 
said metal or metal alloy particles," since bump connections are used to electrically, 
thermally, and mechanically connect a device and a substrate. 

i. Regarding claim 9, Kodas teaches the method of claim 8, wherein deposition may 
include screen printing. (1(0052). 
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j. Regarding claim 10, Kodas teaches the method of claim 7, wherein the metal or 
metal alloy particle is about 100 nm or less (1(0048, which overlaps the instantly claimed 
range of 100 nm or less). 

k. Regarding claim 11, Kodas teaches the method of claim 7, which includes 
forming under bump metallization (1(0349), wherein the step of "further comprising the 
step of holding the device and the substrate together during the step of sintering" would 
be expected since the weight of the device weighs down on the bump material and the 
substrate and is expected in order to keep a good bump connection between the device 
and substrate, since bump connections arc used to transfer electric and thermal energy 
away from the device and also mechanically hold the chip onto the substrate. 
1. Regarding claim 12, Kodas teaches the method of claim 7, wherein the metal or 
metal alloy is silver or silver alloy 1(0049). 

m. Regarding independent claim 14, Kodas teaches a method of fabricating 
electronic features (1(003) such as under bump metallization (1(0349, which is used to 
connect a substrate and a device, and wherein the steps of "positioning a paste between 
contacts of said substrate and said device" would be expected) paste (1(0039, teaching one 
embodiment is a conductive paste), wherein the paste comprises (i) a plurality of 
conductive metal or metal alloy particles (1(0049, wherein the metal may include silver, 
palladium, gold, and platinum); (ii) dispersant associated with the metal or metal alloy 
particles, said dispersant being present in sufficient quantity to reduce or prevent 
agglomeration of said metal or metal alloy particles (1(0132); and (iii) a binder having a 
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temperature of volatilization below the sintering temperature of said metal or metal alloy 
particles. (TfflO 128-29, including wax and PVA have a vaporization temperature below the 
sintering temperature of silver, as admitted by the applicants in 1(0027 of the instant 
specification); and heating the nanoparticles such that the polymers can decompose, 
enabling the nanoparticles to sinter together (1(0061, which suggests the temperature and 
time are sufficient to remove said binder and said dispersant), which in the under bump 
metallization embodiment (1(0349) would be expected the sintered metal or metal alloy 
layer would perform "at least one of mechanically, thermally, or electrically connecting a 
device to a substrate." 

While Kodas does not expressly teach the particle size being 500 nm or less, it 
teaches a plurality of nanoparticles with an average size of not greater than about 100 nm 
(1|0048), which is entirely within the instantly claimed range of 500 nm or less. As a 
result, it would have been obvious to a person of ordinary skill at the time of the 
invention to use particles with a particle size within the instantly claimed range of 500 
nm or less, since Kodas teaches a range of particles that is entirely within the instantly 
claimed range. 

n. Regarding claim 15, Kodas teaches the method of claim 14, wherein the metal or 
metal alloy is silver or silver alloy (1(0049). 

o. Regarding claim 16, Kodas teaches the method of claim 14, wherein the metal or 
metal alloy particle is about 100 nm or less (1(0048, which overlaps the instantly claimed 
range of 100 nm or less). 
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p. Regarding claim 17, Kodas teaches the method of claim 14, wherein deposition 
may include screen printing. fl|0052). 

q. Regarding claim 18, Kodas teaches the method of claim 14 and heating the 
nanoparticles such that the polymers can decompose, enabling the nanoparticles to sinter 
together (]|0061, by selecting a binder that decomposes at or below sintering temperature 
of the nanoparticles, the instantly claimed step of "selecting said binder in said paste 
based on a desired temperature of volatilization" is met). 

r. Regarding claim 19, Kodas teaches the method of claim 14 and heating the 
nanoparticles such that the polymers can decompose, enabling the nanoparticles to sinter 
together (1J0061, by selecting and decomposing a binder that decomposes at or below 
sintering temperature of the nanoparticles, the instantly claimed step of "isolating said 
metal or metal alloy particles with said binder until a preset temperature during said 
heating step, wherein said preset temperature is determined based on said binder and a 
sintering temperature for said metal or metal alloy particles" is met), 
s. Regarding claim 20, Kodas teaches the method of claim 19 and heating the 
nanoparticles such that the polymers can decompose, enabling the nanoparticles to sinter 
together (]|0061, by sintering at a predetermined temperature the preset temperature is "is 
the same as or slightly below a sintering temperature for said metal or metal alloy 
particles"). 

8. Claim 1 1 is also rejected in the alternative to the one set forth supra under 35 U.S. C. 
103(a) as being unpatentable over Kodas et al (US 2003/0,108,664) with evidence from Estes et 
al (US 6,189,208), in the event Kodas is not interpreted to meet the claimed holding step. 
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Regarding claim 11, Kodas teaches the method of claim 7 as provided supra, which 
includes forming under bump metallization fl[0349), but does not expressly teach the step of 
"holding the device and the substrate together during the step of sintering." 

Estes teaches a method of connecting a device to a substrate via bump connection (1:21- 
26) and teaches the importance of minimizing the final bump height for the best electrical, 
thermal, and mechanical properties. (2:28-30). As a result, it would have been obvious to a 
person of ordinary skill at the time of the invention to hold the device and substrate together 
during sintering in the invention of Kodas, since Estes teaches the importance of minimizing the 
final bump height for mechanical, thermal, and electrical properties. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-12 and 14-20 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Garbar et al (WO 2004/005,413). 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica L. Ward can be reached on 571-272-1223. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/589,399 Page 10 

Art Unit: 1735 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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